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TETRALOGY OF FALLOT WITH ABSENT PULMONARY VALVE: SIMPLIFIED TECHNIQUE FOR 
HOMOGRAFT REPAIR
Paul M. Kirshbom, MD, James J. Jaggers, MD, and Ross M. Ungerleider, MD, Durham, NC
Tetralogy of Fallot (TOF) with absent pulmonary valve
syndrome (APVS) occurs in 3% to 5% of cases of TOF. In
addition to the ventricular septal defect, displaced infundibu-
lar septum, and the variable degree of pulmonary outflow
tract obstruction that define TOF, patients with APVS also
have dysplastic or entirely absent pulmonary valve leaflets.
The main and branch pulmonary arteries of these patients are
dilated or, frankly, aneurysmal. This aneurysmal dilatation
can lead to airway compression and respiratory distress.
Patients with APVS can be divided into 2 groups: children
with respiratory difficulties during the neonatal period and
children with less airway compromise who tend to be identi-
fied later in life. Those patients who are identified later have
a variable course with either congestive heart failure or the
classic cyanotic spells seen in patients with TOF, depending
on the degree of right ventricular outflow obstruction. This
older group can undergo repair on an elective basis with good
results.1-3
Patients with respiratory difficulties as neonates typically
have a complicated course with recurrent airway problems
and pneumonias. Numerous methods of repair have been
reported in the literature, most of which have included varia-
tions on pulmonary artery plication with or without inclusion
of a neopulmonary valve.1-5 This report discusses a simplified
technique for repair of APVS that we believe will yield more
consistent results and better outcomes for this difficult patient
population.
Patients and methods. Two neonates with APVS under-
went surgical repair at Duke University Medical Center
between November 1998 and April 1999.
PATIENT 1. A baby girl was brought to a regional medical
center with respiratory distress on November 25, 1998, at 21⁄2
weeks of age. The patient’s distress and arterial oxygen desat-
urations progressed, necessitating intubation and transfer to
Duke University Medical Center on the following day. The
baby underwent diuresis, and an echocardiogram was
obtained. This study revealed the classic findings of TOF
with APVS. The pulmonary anulus was 5.5 mm in diameter
with mild stenosis and severe insufficiency. The main pul-
monary artery was 1.3 to 1.5 cm in diameter with markedly
dilated branch pulmonary arteries. Cardiac catheterization
confirmed these findings and demonstrated the typical small,
spindly branch pulmonary arteries.
The baby underwent surgical repair on December 1, 1998.
She underwent extubation on postoperative day 3 and was
discharged in good condition on day 11. Follow-up echocar-
diography confirmed a widely patent right ventricular out-
flow tract and only trace pulmonary insufficiency.
PATIENT 2. A baby girl was a 3424-g product of an uncom-
plicated term pregnancy who was noted to be cyanotic soon
after birth. Arterial PO2 was 34 mm Hg on 100% oxygen.
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Echocardiography revealed TOF with APVS and markedly
dilated main and proximal branch pulmonary arteries. There
was a 43–mm Hg gradient across the pulmonary anulus.
The patient’s respiratory status improved with diuresis,
although she continued to experience intermittent cyanotic
episodes. The patient underwent surgical repair at 9 days of
age. Postoperative inotropic support with dopamine and
epinephrine was weaned by day 3, and she underwent extu-
bation on postoperative day 5. The remainder of the post-
operative course was unremarkable, with discharge on day
10. 
Technique. After routine median sternotomy and place-
ment on cardiopulmonary bypass, the left and right pul-
monary arteries are dissected out to the lobar branches. The
patient’s body is cooled to 25°C, and the ventricular septal
defect is closed with a polytetrafluoroethylene patch through
a right ventriculotomy. The main and branch pulmonary
arteries are then resected, leaving only a cuff of pulmonary
artery tissue around the takeoff of the lobar branches (Fig 1).
The back walls of the left and right pulmonary artery cuffs are
then approximated in the midline with a continuous suture
(Fig 2). This is fairly easy to accomplish in a neonate because
the distance that the pulmonary arteries need to be mobilized
is fairly short. This technique effectively removes all abnor-
mal main and branch pulmonary artery tissue and leaves only
the pulmonary artery cuffs from which the lobar/segmental
pulmonary arteries arise. An appropriate-sized homograft is
anastomosed to the neopulmonary artery distally (Fig 3) and
the right ventricle proximally in the standard fashion. Re-
moval of the crossclamp, rewarming, and decannulation pro-
ceed in the usual manner.
Comment. TOF with APVS can present a difficult and
frustrating clinical problem for surgeons, cardiologists, and
pediatricians. The patients with this lesion who have respira-
tory compromise early in life typically have a complicated
course with recurrent respiratory difficulties despite surgical
repair of the primary lesion. These recurrent problems may
be due to irreversible changes in the airways (bronchomala-
cia or tracheomalacia) believed to be the result of compres-
sion during prenatal and neonatal development. It is unclear
whether current surgical techniques are entirely successful in
relieving the primary disease process. There are 2 main points
that differentiate the many techniques proposed for repair of
this lesion. First is the method of pulmonary artery resection
or plication, and second is whether a pulmonary valve is
inserted or created.
The method presented here is a modification of several
existing techniques including the pulmonary resection/arteri-
oplasty with monocusp insertion proposed by Kreutzer and
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Fig 2. With the aorta retracted laterally, the posterior aspects
of the pulmonary artery “cuffs” are anastomosed to create a
new pulmonary artery bifurcation. A pulmonary homograft is
then anastomosed distally.
Fig 1. The main and branch pulmonary artery tissue is
removed entirely, leaving “cuffs” of pulmonary artery from
which the lobar/segmental branches arise.
colleagues5 and the homograft repair reported by Snir and
colleagues.1 The main advantage of this technique is the
elimination of essentially all of the abnormal pulmonary arte-
rial tissue with insertion of a valved conduit. Although many
groups2 continue to recommend plication, these techniques
can be complicated, variable, and often less than satisfactory
because they can produce recurrent dilatation or kinking in
the postoperative period.
Although some suggest that good results can be
achieved without the need for a homograft,1,4 we believe
that at the current time a pulmonary homograft offers the
most reliable prospect for creating a near-normal pul-
monary outflow tract in this group of patients who will
likely have numerous pulmonary problems during the first
several years of life. Medium- and long-term follow-up
certainly will be necessary before this technique can be
considered superior to other options. However, this is a
straightforward, reproducible technique that should be
considered when one is faced with one of these difficult
scenarios.
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Fig 3. The proximal pulmonary homograft anastomosis is per-
formed to the distal aspect of the right ventricular outflow tract.
